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(54) MAGNETIC RECORDING MEDIUM, ITS MANUFACTURING METHOD, AND MAGNETIC RECORDING AND 
REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance recording and reproducing 
characteristics and thermal fluctuation characteristics and to perform 
high density information recording and reproduction, in a magnetic 
recording medium. 

SOLUTION: The magnetic recording medium wherein at least a 
orientation controlling layer 3 controlling orientation properties of a 
directly upper layer, a vertical magnetic layer 4 whose easily magnetized 
axis is oriented principally vertically to a non-magnetic substrate 1 and a 
protective layer 5 are provided on the non-magnetic substrate 1 is 
characterized in that the vertical magnetic layer 4 consists of two or 
more magnetic layers and at least one layer of the magnetic layers 
consists of a layer 4a consisting essentially of Co and containing Pt and 
an oxide and at least one another layer consists of a layer 4b consisting 
essentially of Co, containing Cr and containing no oxide. 
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[0 0 7 4] 

fiB1£Ji4at4, C o *±J$.frk-r&k k *>K&% < t *>P t HClfti4lS: 
^/i*tfl-^e>*«3 , Z<omt%}4 ltLTii, Cr, Si, Ta, A 1 , Ti, Mg(D 
mt%X-1bZ>Z. kifiWt L^o #KC r 2 0 3 , S i 0 2 „ ifc, d<7>^*fe 

4aliPt £-g^-ev>& 0 

[0 0 7 5] 

1B1&0 4 a {4, g^KffirtfefeB 1 (&tt£^L£*£ B H H ;&^-) 4 2tffr%L\^X^Z>Z.ki)m* 
iw. i©fitttt?4 2 14. H2t:*tJ:^lc, tt&«4 a *±TfcRv>fcetfcfl*j£-e*> 
j:HfiU>, Z.<D£o*m&*teWu-tZ>Z.kKHy), Itti 4 a ^«tfeK^4 2 <7> 
Eft*3«fctfjg B 1,t££jii#&fc^i: U ift*i: LT»?&JKIE«»-SLfc«-f-/>'>fXJfc (S 

[0 0 7 6] 

t<^J: 9 fc*KI±, ^S**K-fb*4 l<7)*5& s M^i:=5rSo 

[0 0 7 7] 

HMM&4 KD^Mit, Co. C r. P t <7>*&*K*j-LT, 3m o 1 1 2m o 1 % 
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WT-eiSit^ffi Lv> 0 ?P,i:JftL< li5rao 1 %&_h 1 Omo 1 %&TX&2> 0 
[0 0 7 8] 

■* (0 2) o »-fkftO*^r**«±ffittll*jBx.fc»#. «<k**««tttt : f'+KJHBU ffi 
^14 1 Wait, LT«8tt3B!:^-4 2 4 a *±Tfc*v*fcttJRfl|»*«j§Mt3 

ftlE«K3iL*:«-^/<y>fXJt (S/NJfc) ##£>*i£ < L < fcv> 0 

[0 0 7 9] 

mfemi a<DC T<D&m*\±. 6 a t %a± l 6 a t 96AUT (3 *>£$f £ KlilOat 
%«±14at%ftT) ti5:):^iU>, C r -£#*j&«±|EieH-C* 165M4. 

[0 0 8 0] 

C r^«*^JbIB16 HI *jl aH4tt-7-<^»*Cft*1±Sg8kK u *VhS < ££fci6f!fe 

(OW) tZZtztblftt L<£v> 0 
[0 0 8 1 ] 

«B1£®4 a<7)P t O-g-Mfi, 1 0 a t %W±2 0 a t %KT^Sii:WI Lv> 0 P 
t-gNr***±SM6H SjtattJBKifi:^4«A*^r14Si»:K u £#, S fcfc* 

[0 0 8 2] 
[0 0 8 3] 

ai4®4 a Ji, Co, Cr, Pt, m<fc%3<0{3^K % B, Ta, Mo, Cu, N d , W, 
Nb, Sm, Tb,.Ru, R e ^^SfftL^. 1 ffiM&-k05n ^ i t^tlSo -tfE 

[0 0 8 4] 

Lxm®mzmKMLtztzm3$(km^ mm % r#i£## hn^^tz^t l<# 

[0 0 8 5] 

ai£^4 a ClLfcWt LTIiv ffflxJ*, (Col4Crl8Pt) 90 - (Si0 2 
) 10 |Cr^il4at%, P t ^T* 1 8 a t %, *t£PC o j^<b & & £Jgj|&J&# s 9 
0m o 1 %, S i 0 2 3^&&gMtl5;£fiJl£;e> s 10mol%l , (Co 1 0C r'l 6 P t) 
92-(Si0 2 )8 IC r^tfi 1 0 a t %, P t ^T* 1 6 a t 96, o 5^£>£ 

S^JRIftift*^ 2m o 1 %, S i 0 2 tf^£&8Ht^i£&Jl8;rt 5 8m o 1 %j , (C o 8 C r 
14Pt4Nb) 94 - (Cr 2 0 3 ) 6 |C r 8 a t 96, P t -g-^TS 1 4 a t % 

, Nb^tl4 a t %, o tf*£> 9 4mol%, Cr, O, 



(12) 
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mm&&&6 y mo 1 %l . <D®, (CoCrPt) - (Ta, 0 5 ) , (CoCrPt 
Mo)-(TiO), (CoCrPt W) — ( T i 0 2 ) > (CoCrPtB) - (A 1 
,0,), (CoCrPtTaNd) - (MgO) , (CoCrPtBCu) — (Y 2 0 
, ) , (CoCrPtRe) - (Si0 2 ) %t'Z$>\f2>Z fc^t|5 0 
[0 0 8 6] 

«B1£JS4 bli, Co *3i&frt?2>b t i>K'J?%< t i>C r £#A,/iOTh5^& *) ^ 12 
iz^-tX^K. S + ?)i8t£3&^4 3rt J flB1£Jf 4 a*<a&14&^4 2frh^V 9 

iiT^«-e*i)ii:^s lv> 0 z<7>m&> m^m* b<oatfi^4 2 t&i£«4 

a c7>$rtfefe^4 3*«1**1. WMlv ^f^-CtlSL'C^Tt^Jfc 
[0 0 8 7] 

&14J14 b<7>«^^4 3*> s fiB14^4 a *<7>&1£;&^- 4 2;}^xf^i/tJ«ILt^ 

^rt-p, atsjs 4 b cDmtfee^- 4 3 n>qm<£9 ti, s <b uttatt, ee^a* <t «j i6]±-r 

[0 0 8 8] 

at4/f 4 b<7)C rtf>#Mli, 1 4 a t %&±2 6 a t L^ 0 C 

[0 0 8 9] 

■r, ia^#4^coy x^^u AapjKffitt^aELfc^/^ -fxjt (s/NJt) 

[0 0 9 0] 

ati4btt, Co. croftfiic, p t *^A,tmPt~e$><DXi>mte*^o m&m 

4 b<7)P t li 8 a t %W±2 0 a t %aTTil.it^J L^ 0 P t^** s 

[0 0 9 1] 

[0 0 9 2] 

ffi1£JB4 bl±, Co. Cr, Pt, Kfl:«j<&«j5*fc, B. Ta, Mo. Cu. Nd. W. 
Nb. Situ Tb, Ru> R e tf^glf mMl±<7>7nf|£^-!> -T ^^TlSo JtfB 

[0 0 9 3] 

±ie7C^<0-^fft<^^*(i. 8 a t %WTT$^i: j&«JffS L^ 0 8 a t K&jB&fc&fr 
[0 0 9 4] 

JcBt£g4 bKjaLfcttftt LTi±> W>Ltf, C o C r^-Ctt^ Col6~28Cr |Cr 
-g-^T* 1 6 ~ 2 8 a t %. M$C o j . C o C r T a^TMi> Col4~3 0Crl~4 
TalC r #^TS 1 4 ~ 3 0 a t %. Ta^ti 1 ~ 4 a t %. £|g&C ol > C o C r T 
a B^-Cfi. Col4~26Crl~5Tal~4B |Cr -g-^Tfi 14~26at%. T 
a^« l~5at%, B-g-^TS 1 ~4 a t 96, £I3BC ol . C o C r BNd^-CJi. C 



(13) 
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ol4~30Crl~5Bl~4Nd iCr #^TS 1 4 - 3 0 a t 96, B^M 1 ~ 5 a 
t 96, Nd^tt 1 - 4 a t 96. glf&C o I , C o C r P t B&Xli, C o 1 6 - 2 4 C 
rl0~18Ptl~6B ICr -g^S 1 6 - 2 4 a t 96, P t 1 0 - 1 8 a t % 

, B^S 1 - 6 a t 96, »g&C o| , CoCrPtC u^"CJi. Col6~24Crl 
0~20Ptl~7Cu |C t&%& 1 6 ~ 2 4 a t 96, P fttil 0-2 0 a t%, 
C u^ft 1 - 7 a t 96, £t£BC o| , C o C r P t T a Nd^-CJi, C o 1 6 - 2 6 C 
rlO~20Ptl~4Tal~4Nd |C 1 6 ~ 2 6 a t 96, P t 1 0 

~ 2 0 a t 96, Ta^ti 1 ~ 4 a t 96, Nd^ti 1 ~4 a t 961 , CoCrPtNb 
^-Cfi, Col6~26Cr8~18Ptl~6Nb ICr SUM 1 6 ~ 2 6 a t 96, P 
t -g-^T* 8 ~ 1 8 a t 96, Nb ^* 1 ~ 6 a t 96, JSg&C o I ^-flfe, CoCrPtBN 
d, CoCrPtBW, CoCrPtMo, CoCrPtCuRu, CoCrPtReft 
t*<Dtfft £ * \f & CL t ^ J -e § & o 
[0 0 9 5] 

4 ^Sit^a^ (He) li, 2 5 0 0 [Oe] Jil_t t i L^o fii 

a^J* s 2 5 0 0 [0 e] fE«W^#1±, 4frfcJSSM$19iJ&«*&-C2b *K 

[0 0 9 6] 

MffittJg 4 <DMm&.®teJ$.m& (-Hn) ti, 1 0 0 0 [Oe] lik±X-$>Z> £ fc » * 
Lv> 0 &ttE&^l£ffij?- (-Hn) A ! 1 0 0 0 [Oe] *M8f>riM4fc 
L< 

[0 0 9 7] 

(-Hn) Ji, @4i:*tJ:^:, V SM&iTKJ: V) $«^MHffliii: 

MH ffl^fiB<b* s 0 b t(DM Hffl^<7?^^^g LfcjgL t ftjfDflKfcfc <0$Z&*& 

c fct4k,.MH*?)Ac f -C^SgSI [O e] -C^-r-^^-C^^o 
[0 0 9 8] 

IlEfMIf (-Hn) Ji, A c a«n»«JW«*T2fc*«ttfc**»#fcjE(D 
lit£i:i9 (H4#HB) , ^ c ^asa^jE-CiifUrtH*-**^!!^* 4 

(H5#JH) o 
[0 0 9 9] 

s i t c i; D$w:tmj 0 

[0 10 0] 

£»t&y WX**i#^:L, #-5§-/y -fX.tfc (S/NJfc) *?E»#tt (OW) K<ftg$*t;2>fe 
[0101] 

Iffl(OllI^Ka:*<7)<)^ |£*&fcO*m*:'ttJB-e£, ff!)x_tfC, S i 0 2 , Z r 
0 2 *-6-tr <X7)^fflnTB^-e*)2>o 
[0 10 2] 

£fcS©5<7>J¥${i, 1-10 nrntl-^co*^^ Kfc ^#OSB8it£/h$ < 2><7>X-MU 
[0103] 

[0104] 
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Mmm3 ts mm%m&#m®i&fci nML±^MnsefRjL^sa«si4®4 u 

> t i> UK o^iMttStt r ^k^$r-^A^^*iBBti^ 4 a 

Wtkm^&lf&m^/SJXit (S/N) £;M>IKfn]±-r&£i:*> s T-£, Ifc^ifiEfi 
j£a# (-Hn) $r(p]±$-frSi t-e^^>r#14^rR]-h?*^- t^-C^, $£>K^*l 
(OW) *tLfc«W4iH J -eis e 

[0 10 5] 

*l&MU^tt4fl6^1»t LT> M«14»4 *EI6 KjSLfcJ: d KHMMfc a 
[0 10 6] 

7 L*-J-J:d t*-ffc**'S'tr«1ft»4 a <0±K«'fl:«»Sr'g'**v>«tSMi 4 b - 1 , 4 b 
- 2 t <bT -^-e> H8KUtJ: 9 t«-fk»*^tr«14» 4 a - 1 , 

I*, H9i:*tJ:^K, SMMfc*** fcv>ai4S 4 b- 1, 4 b- 2, 4b-3^1M 
H> «4fcto*"&tr«tSi»4 a-1, 4 a - 2 £B)£-r&#£i££ LT^^tfc^K 

#ai4*mw*a*^fc*fcj: >k *y§£>r#te, iE^#tt (ow) , m^ss^xit (S 

[0 10 7] 

SE«i4Ji4*fltJife-r*«tt»MU*«i4«*K»t*ifc'b^rSB-C**« - 
tin* !K atfe&^JE^tfcKltL, ttftti»TS*fc*, €-^-/y>fXJt (S/N 

^»14Ji4b-l, 4 b- 2<3MH#«14I19 1 *r<D±KW^fzMim*&tfm&m 
4 a - 1, 4 a -2«|i!Ii:^itti9 2 Ut It & £ t'Cl^o 
[0108] 

M«tt»4*«Jfi-r*«14»HIHI!!:»t**«14»9 LTtt, he p mfeZtfTZttft 
*m^2>V>frift$ Lw 0 tf!l;Ltf, C o C r-^^C oCrX 1 (XI :Pt, Ta> 
Zr, Re, Ru, Cu, Nb, N i , Mn, G e, Si, O, N> W, Mo, Ti, V 
, Zr, BfrhMMlZ im$tzl±2n&±) ^I^S^StiSo 
[0 10 9] 

mm.mnm4zm&-rzmnmwK&if2>#m&m9<DC o#«»i3 o~7 o a t%o 

[0 110] 

s*, saai4»4*flHR-r*aift»M^K»t4*«i*»9 fcLT. h c P 

LT, tfflxJfR u. Re, Ti, Y, Hf, Z n & t*<D#£ *>i£ 1 Zbrf-C^Zx, 
[0111] 

4*:, *ieai4»4*«jfti-*ai4JBHMR»t**ai4»9 tuT, % <o ±t <omm <D 

£!)x_ If, Pd, Pt, Cu, Ag, Au, Ir, Mo, W, Ta, Nb, V, Bi, Sn 
, Si, A 1 , C, B, C r & t'<DjtM^> & ^tt-fr*-C* & o C r-£-#£ LTIi, 

CrX2 (X2 :Ti, W, Mo, Nb, Ta, Si, Al, B, C, Z r frbMliH2> 

L^, 
[0 112] 

4 fc, ssate»4 *«jsft-*-*ai4»MfcK»t*#aia:»9 t tx, ±fe^£<a&JSi&^ 
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mtm*^A J fz&&tt&*®.m-rz>z tx-*smt*z>o mtmtx^x^, s io 2 

„ Al 2 0,> T a 2 Os > C r 2 0, , MgO, Y 2 0 3 > Ti0 2 £ Mtft 
Vok LXit, A1N, Si 3 N 4 ,TaN,Cr N&£*#, &m8Hk%t)k LTJi, T a C 
, BC, Si C%k*tfmmaIifeX$>& 0 #flx.«f, C o C r - S i 0 2 , CoCrPt-T 
a 2 0 5 , Ru-Si0 2 , Ru-Si, N 4 > Pd-TaC^mtfSlH'W, 

[0 113] 

®<7)&&mt LTIi, -^KfcJ-LT, 4 mo 1 %iii± 1 2 mo 1 %l*TX$>2> £ t * 

&m&?-&mm&m 9 £±tk:k< tet^n^t # n < < * $ , 9 <d±km 

[0114] 

$m&m 9 <7>j? s \t > mss^js 4 k & »t & atfc&^ojE^bK «t & #£n#<7>#^-/ / -r 

XJt (S/N) <0«-fk^a«^y Ktft«ttTSIl»2 fc<OJE**«^:* <4*it^«t4fB 
(OW) ^^fgO^T^fe^^^v^J: 9 U-T4?k*»w % 1 Onm&T U>3#* 
L<li5nm«T) tn©^Kfil^, 
[0 115] 

*»wn*»t*«s^Si: lt, iai 1 KTjk-rx o \zm$\mmmz tmum^mA t<om 

[0 116] 

4-M18I4, h c pflljfi**^- 4 Lv>« 4>H18i:i^ CoCr^CoC 
r X 1^£ (XI : Pt, T a > Zr, Re, Ru, Cu, Nb, Ni> Mn, Ge, S 
i , 0, N, W, Mo, T i , V. Zr, B^£>^tf*t& imt tiit 2U^±) 

[0 117] 

*HS8<7)C otttli3 0~ 7 0 a t %^l>ii:^l Lv> 9 £<7>$£ffl-^&*U* , # 
[0 118] 

<fc ») ? *«j&fr*»wji, &fb^£^A^i^£#**£«ffl-r££fc-C 

pT#Bi:&&o BMb$>i: LT li> S i 0 2 , A 1 , 0 3 > T a , 0 S , C r 2 0, , MgO 
, Y 2 0 3 , T i 0 2 Kk'fiK &m^t®k LTf±, A1N, S i 3 N« > TaN, C r 
&mmWt>k LTfi, TaC, BC, Si C* ^*«*lfflBTffiT** 0 «*.«\ 
CoCr-Si0 2 , CoCrPt-Ta 2 O s , CoCrRu-Si0 2 , CoCrR 
u-Si, N< , CoCrPt -T a C%¥*$>\f2> ZttfXZ Z> o 
[0 119] 

*Mm8*<owum, ±mmt®<o^mt lti*, m^lt, 4 m o 

1 %&± 1 2 m 0 1 H/>o i^ + fW^ 8 4»<0*ft*K #M<b!&K 

&Jg^b&<a^«*Uifaf£H£j8;L2>JI&£-, #S3K^+iwK<bfe, &K&fbfe, £JSi£ 

mmt®, ^mmtm*m^\^x\^t^, &«#^a«&4»w» 8 £±TKjt 

fc>3K< ^4>MJ1 8<7)±^^$tL7t:at4^^ B B B 'l4> E|fiH4*afa*^-e*L** 
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[0 12 0] 

Jt (S/N) ^Stt^SB^? FttttSteTifc^ 2 tcTjgg^^c^ < 451 £ K«fc Sf£#^ 
#14 (OW) *frffiife<0{&T*&Z2%^£ n KT&tztb^, 2 0nmftT U»9$f£L 

[0121] 

[0 12 2] 

[0 12 3] 
[0 12 4] 
[0 12 5] 

[0 12 6] 
[0 12 7] 

#att*«WU TOSfflffi^R art* 2 nm ( 2 0 A) WT> L < »i 1 n maTtil. 
[0 12 8] 

ifc, lEEtoSUMfc*) (Wa) *> s 0. 3 n mtlT ( «t »? ftff U < li 0 . 2 5 nmllT) 

* ^7 y-£B^TO^$&, <|]®£B<7>^&< t i>— -%<V^~f*i<?>UWW®.Z Ration 
mWT (<£*)$?3:L<f;i9. 5nm^T) O «|)*)tffl^ £ t jW8$C^ y KOflWr £:Se1& 
PiotjfiLK^itoD (Wa) 14. fciB5£Jfi3iMsk§£fiP - 1 2 (KL 

M-Te nc o r ttSO SrJBv*, iWJ5ef6H 8 0//m^IlW?i: LTifiiJ5E-f & i £ 

[0 12 9] 
[0 13 0] 

tJirtoWfl-Srafl-fci-i^^f 99-Fy h*ffl^tDCSvMiRFv^^ hn>^^ 
y J: i)Mt5o R*j&J*-*-* ^<7)^fe#Ji«nlx.»f^:^>«t 9 Ct4« B 

JSfcfcJflv**?-* w<f*mjt^J£rt s 1 0" 4 ~ 1 0" 7 P a i:i5fti^tSo f-*:"* 
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[0131] 

^marmm 2 zmnmm tmm-rzw - zmm-t & z. t k «t o-c 5 0-4 0 0 nmco 

[0 13 2] 

ftairFMfc^fc^jfc^ *c«gi*mfc LT»i. FeCo*^ ( 

FeCo, FeCoV^f) . FeNi ( F e N i . FeNiMo, FeNiCr 

. FeNi S i^ci:*) . FeAl (FeAK F e A 1 S i . F e A 1 S i C r . 

FeAl SiTiRu, FeAlO^i 1 ) . FeCr ( F e C r . F e C r T i . 

FeCrCu*^) . F e T a3v££ (FeTa, FeTaC, FeTaN^t') . F e 
Mg^# ( F eMgO^f) . FeZ (F e Z r N&f) . F e C3v£-£. F 

e Ni?V&£. F e S i ifc<£^. F e P3v££. F e N b^M> F e H f F e B 

Fe^60at%tt±^tnFeA10, FeMgO, FeTaN, FeZr 
N^lfSCH'tH, Skfc, C o £ 8 0 a t %JWJi^L. Z r . N b . T a. C 
r. MofoH^<t i l)ltt^L, T*;p-7 r^^it^^rLT^S. CoZr, 
CoZrNb. CoZrTa. CoZrCr. C o Z r M o Jfc-g^^S 1 M% i> <D t LXM 

[0 13 3] 

[0 13 4] 

3 £ 0. 5 ~4 0 nm (Ifrt L< lil ~2 0 nm) <7»g|J9-eBj£-f &o GltH9Hi3^ 
[0135] 

$zizmum&m 4 

[0 13 6] 

t-f . HMt»*£-tr«14»4 a h fc^Tli^K «£ I9B 

Jjfc-T&o 7>r*y9 9 — r? Y t LT(i. (C o 1 4 C r 1 8 P t ) 90-(SiO 2 ) 1 
0 IC r^fT* 1 4 a t 96. P t^* 1 8 a t 96. ofrb*Z>&m>Ufotf$ 0 m 

o 1 96. S i 0 2 frh*Z>Vkikmm.&-t) % l Omo 1 %| . (ColOCrl6Pt) 92 
- (S i 0 2 ) 8 IC r^mm 1 0 a t 96. P t ^tft 1 6 a t 96. ££SBC o jo>£>&&£ 
JRSUfta*9 2 mo 1 96. S i 0 2 ^^^Sffl|ti s 8mo 1961. (C o 8 C r 1 4 
Pt4Nb) 94 - (Cr 2 0, ) 6 IC r ^ffc 8 at%, P t ^* 1 4 a t 96. N 
b*«4 a t 96. »gSC otf^&&£JS 9 4 mo 1 %. C r 2 0 3 ^feftSS-fk 
Wi ! 6mo 1 961 , Oftfe. (CoCrPt) - (Ta 2 0 5 ) . (CoCrPtMo 
) - (T i O) . (C o C r P t W) - (T i 0 2 ) . (CoCrPtB) — (Al 2 O 
3 ) . (CoCrPtTaNd) - (MgO) . (CoCrPtBCu) - (Y 2 0 3 ) 
. (CoCrPtRe)-(Si0 2 ) ^^*lfl.ii:^i5o 
[0 1 3 7] 

mtm<D^m\,$, C o. C r . Pt Wli^LT, 3 mo l %&± l 2mo 1 %&T 
T"$>2>Zti)mt LW $ h^ttt L< it 5 mo 1 %J£1± 1 Omo 1 %^TtiS, 
[0138] 

im<Dttmibs±ui&m'kmz-tzm&, mmwmmsL^Kft® u astfeK^ serai* 



(18) 
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[0 13 9] 

gttttfi?4 2A«tt1ft»4 a*±TfcHv»fctt<fc»a (B 2 ofllJt) t^JiH 5 
[0 14 0] 

Co^iifi-i:n4:i:ti:^<HC r MMMfcfc^/iWtt^fcfc* 

y h*«JBU JBJfttcfflv^f-^rV^rtliJI^K^ 1 0" 4 - 1 0" 7 P a i^SlTlf 

[0141] 

iOBR, *Jfxe>B.ljlt3 P aJU_t2 0 P aWTfct4^ { jfSt*Jo Sfc, 2fc 

® 7 - fi T £ £ /i »tffi < 1£5e U ■/n-t^±fF$tLS $£B T^BHSM £ ft < i: & « 7 * s 

[0 14 2] 

[0 14 3] 

[0 14 4] 

liiJVMilli L< {iW^<^^iII*i: LTIJ, T fc» LT 2 0 v o 1 96J21T ( 
<fc«9£f2 t< li 1 0 v o 1 %WT) £>W2 L</><> ^$)^>v>(i^^(7?»a* s 

[0 14 5] 

09x.tf, «S14®4 atLT (Co, , Cr, , Pt) 9 0 - (S i 0 2 ) 10 |C r 
* 1 4 a t 96. P t -^^r* 18at%, H£ISC o ^^*4^RlflJ***9 0mol%, Si 

m^7-tt0. 4kW, JE^7(46~8 Pa, K^i^in* 1 ~ 2 v o 1 %-C*S £ bifflt 

[0 14 6] 

ttttJf 4 atf&m'f&m. m&&&RlKn<DW£ (&#B i a s) ££P;bD-$-;i> £ 

antu x vm®mzMK&Ltzum&&m&-t>mt>iiz>o 

[0 14 7] 

i asl±-100V~- 6 0 0 W<Dmm^1i\!i^-^ <DtfU i LV> 0 _Lfe$£B£jSx. 
atSBK^ttMu Efattifcmi****.**** t< itz^ ±|E 

I6H €>*tfcv> L< 

[0 14 8] 

*)J&J&-?2>o «8t£Ji4 bKMLtzWftk LTJi, tfUx_tf. CoCr|fli> Co 16-2 
8 C r |C 1 6 ~ 2 8 a t 96, £e£BC o I , C o C r T a^-Cfi, C o 1 4 - 3 

0 C r 1 ~ 4 T a |C r-g-M 1 4 ~ 3 0 a t 96. T a-g"« 1 ~ 4 a t 96> ^SBC o I 
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, CoCrTa BIk'Ctt, Col4~26Crl~5Tal~4B IC r 14-2 
6 a t <^ Ta^lfi l~5at%, B^£* 1 ~4 a t %> 3I£&C o| x CoCrBN 
d&~Qii, Col4~30Crl~5Bl~4Nd |C r 1 4 ~ 3 0 a t %> 

« l-5at%, Nd^ti 1 ~4 a t £tSBC o| „ C o C r P t B^-Cli. C o 
16~24CrlO~18Ptl~6B |C r ^TS 1 6 ~ 2 4 a t P t -^f * 1 0 
- 1 8 a t %. B-g-^S 1 ~ 6 a t o | , CoCrPtC u^Tfi, C o 1 6 

~24CrlO~20Ptl~7Cu |Cr £^Tfi 16-24at%, P t #M 1 0 ~ 
20at%, C 1 ~ 7 a t 96, £lg&C ol , C o C r P t T a Nd^fJi, C o 

1 6 ~ 2 6 C r 1 0 ~ 2 0 P t l~4Tal~4Nd |C r 1 6 ~ 2 6 a t 96, P 

t^£S 1 0~ 2 0 a t 96, T a-^* 1 ~ 4 a t 96, Nd^ti 1 - 4 a t %| , Co 
CrPtNb^-ei4, C o 1 6 ~ 2 6 C r 8 ~ 1 8 P t 1 - 6 N b |C r^fil 6-2 
6 a t 96, P t 8 - 1 8 a t 96, Nb^ti 1 ~ 6 a t 96, g|£BC o I O-flfe, C o 

C r P t BNd, C o C r P t BW, Co-CrPtMo, CoCrPtCuRu, CoC 
r P t R e %i?<DM&*$>\f&Z.kfr-C%Z>o 
[0149] 

[0 15 0] 

C o *3L$uftk-TZ> k ki>\z$-tj; <aCr £^*&ft^£^£fcv>#sttri^ 

v h£i£fflU Bj£Kfflv>&^ W*rtliJt£^Jga s 1 0" 4 - 1 0~ 7 Pa £&££-e# 

[0151] 

i<7)^ ^^7^^©Oli2 0 P aaT-e*Jii:^l Lv^ 0 
[0 15 2] 

[0 15 3] 
[0154] 

ftX£&v*|*ftX'b b < liM^O^inSt LTtt, 7JV^^CjttLT20vo 1 96&T ( 
i»)ffiL<lil0vo 1 96&T) ^SitW^L^o M^svMim^^ins* 5 

[0155] 
[0156] 

iD&<7>&Jgia, #^561-4 "b^>Ttt4v>*s, Wt4S«l <7)Bt>c* s ^kb^^fEH-c=fT 
9:t;WffJU>, Wxif, T*;u 7 r * #7* 3 0 0 tWT-c^s i 

[0 15 7] 

»L/cM-eat4S4 b*»Jft-T*itT, 8tti4b©Crllf«L, «fc 
[0 15 8] 

tfflxJf, «Bt£J14 b t LT, Col6Crl2Pt4B jC r ^T* 1 6 a t 96, Pt^ 
tI12at%, B^tl4at%, »f5Col /8 v»*»#o*fHi, ftD&&& 

*f)l 8 0t~ 2 2 0t> ^Ifcm^^- 1 kW&T, &tf 2 - 5 P a. #*i£2jD& 
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[0159] 

ttz, ai£®4 bz&m-r&f®. 1 ^nvmrn (&«b i a s) Stepsd-t^- 

ht*h, £*ui<t«9, atttt^** j: «3«aw-fk, HLfrftu * 

[0160] 

S=&B i asli-lOOV 6 0 0 V<7)i£H-cepjD-r& V £ Lv> 0 JtfeiSfflSrjgx. 

attffc^itefll** geftte£»fc£:i3*;ft>& s &£*:*b$f 4 L< &v><> Sfc, ±ie 

[0161] 

^S&1£J14 *&&.Lfz&, ^5X7CVDS$fclif 

& o 

[0162] 
[0163] 

t4^fijfp-r^»@efqj$u^iJS3 mik®g>WTb i m&&&& 1 n«-u±^sienffiiRjLfcSE 

&14©-Cfl2B£U /^&< £ 4> 1®£C o*±f&frt-t2>k ti>KP t £-&<^ SfcfcBMk 
»«r^/i«1ft»4 a £ fl6o«14Jl* C o *3ij£frt LTC r 

1Eii3;M*£l$KJ3»t*'M-/>'>f XJfc (S/N) *^:<@H|fi[l±-i-*i bfr-CZ, titM 
IKfftlf (~Hn) *lRl±$*i-ii:-C«fe«e>r#tt'bWl±?*4i 3 
■&Ktt*Lfc?att#te (OW) *^TLfc«IM*:*#4ifc* , T§*o 
[0164] 

H 1 2 J±>tc|&K^>a^;fB^S^^*(0-^!l$r^-rmi I iS!a-C* »K ( a ) L 
, (b) lia*A? K^t, ££fcjS*»*UE»S&lfe1Ili* 12 1 K5jk-tmf&*^-tZ> 
IIACMI^l 0t, «6^fES5«fc#l 0*@*g«tt3***MiMBtt8&l It. 
# 1 0 fc«*R*?Eftlfft-r ? Kl 2fc, i<7>a^C^ y K 1 2 «rttAISMK# 1 0 
fcttLrffittilibS**^? h'HV 13i, EftffiitiBsI* 1 4 t*fx.TV>|, 0 
K««£#-iHSt«* 1 4Ji, n-SS^^X^StLfcf'-^SrjefeaLTSBtt^Srffi^y K 
1 2i:iot"), Kl 2^t><^f¥^#-^*«kSLT7*- * 5r^:lSi t&-? 

i4J:HftoTv>4o *»W<^«*WE»W^*1lK:fflv»*«*^s5r Kl 2 Uli, 
? I: LtE*8«jfijffi»* (GMR) SrfOffl Lfc GM RJl^fc Lfc, «t UAffift* 

[0165] 

, ffit^^^ma<bt«^W'im^fc*MEm$*L^l^^*»tS^/y>f XJt (S/N 

) **w»cfli_fr*£ ^ciffiEtiW (-Hn) *r&]±3-£&£ t-eife 

[0166] 

S (y*;w*|±giC- 3 0 10) ^ift>^rtciK$LT> SIjU^^JK l x l o - 5 
P a fcfc* iT?J*a^*>>'<rt£#MKLfc&, :<7)#7^|«1CC o-4Zr-7Nb 
IZ r^ti4 a t%, N b^» 7 a t 96, *SS&C o| h^ffl^Tl OOt 

IJlT03£*a*T 1 0 0 nm<Dtfc&teTi&m 2 **v<y * U > inz «fc >9^ML^o 
•i^MB s (T) tmm t (nm) <DffiB s • t (T • nm) #1 2 0 (T • n 
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m ) -eis z.k*m®7£.m&M®.mfcmw. (vsm) -canst*:* 

[0167] 

±jE»«ttTflll2 0±eNi 4 0Ta IT a ^fi 4 0 a t %> £&g&N i I ^-y? h 
> R u h£ffl^"C> -ttL-ftlS nm, 2 0 n m«>ff 3-CJKfcj£RU SlolllRlffllA 

3 £ Lfc„ 
[0168] 

erimm 3©±k, (Co, , cr, , pt) 9 o - (s i o 2 ) io ic i^mm 1 

4at%> P t #M 18at%, £§£&C o O^^aj** 9 Omo 1 %> S i 0 2 frh* 
2>mt%!)>k 1 Omo 1 %| j^fc***--^ hSrfflv^ Xst? 0. 7 P a tit 

mn.m4 a £ 1 0 nm<0J??-C^t^ o 
[0169] 

^:lc N Col6Crl2Pt4B |C 1 6 a t %, P t ^* 1 2 a t 96^ B"£ 

mm 4 a t %^ ^fPC o| h*fflv>T. X^*? ?JE#£3 Pat IT® 

14S 4 b £ 1 0 nm«S?M L*r 0 
[0 17 0] 

ov^CVDSCi <9R)¥5 nm^l^5*MU/c 0 r'-f ?^V^KJ: «9 

[0 17 1] 

&htitcm&n.mti&fc<Dm&MfezmmLtzo &mx&i&<ommto. k e r rSMuio&g 

{£58*7 (He) , i£fiBE*02f&«8# (-Hn) t«gLfc. 
[0 17 2] 

fB«#&#ttoW«li, *@GUZ I Kttfi'J- K?>f hrt5-ffRWA 1 6 3 
2, ;& J: IF* feT > * * > KS 1 7 0 lMP*fflv>T»gLfc 0 Kli, 

[0173] 

W/V'f XJfc (S/N) Ji, 1E»affl?7 OOkFCU LTifflljgL^o 
[0174] 

IE«43M4 (OW) li, £ 1% 7 0 0 k FC I ^ifS-tlM, *v»fl 1 6 kFC I© 
[0 17 5] 

mmt>g&fe<DWMl*. 7 0*CO*#T-CSa«apjR5 OkFCI fcT#S&**frofci& 

t> #§a*«fei«>«^)Sfeai*cw-^aaj*o*a[** (so-s) xioo/ (so 
u sai o o o#fc*>#&ai:*7 »**gicD**«i 

[0 17 6] 
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[0 17 7] 

(^ifcfli 2~2o) m&m 4 a & «t affitte 4 b ^ , gi <7)*ifc^j 2-20 <om^ l 

«#t#v7)ffflli<S**Sl u^Lfco 
[0 17 8] 

atmM 1 ~ 7 ) «st4Jg 4 a , mnm 4b^ ^1 ^jtaw 1 ~ 7 <t>*sok^ l^^<t> 40 

[0 17 9] 

n>^/N- y (T^JV^*t*C- 3 0 1 0) <DJ&m**>'*PW-t5Lm-V~C, mMm& 

gixio' s P a t^Si-eEglf tV^^^L/ct, i^^'iCCo- 
4Zr-7Nb |Z r^ti4 a t %^ Nb^ti7 a t %> £I$BC o| O^-^ y h % 
ffiv>tl 0 or&TtfJa&IRfijK-Cl 0 0 nm^ai4T^2 *V> >^»cj:l3jft 

iLfco i^RoftjHiaJKapjKB s (T) tmmt (nm) <7?ffB s • t (T • nm) * s 
12 0 (T • nm) d t ^MK}^«B^.#14i8lJ5E^tt (VSM) -CffllBLfco 50 
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[0 18 0] 

±IEigM&trFltfeJ12<7>J:KN i 4 0T a |Ta^ti4 0a t%, £I£BN i I h 
. Ru^-^h^ffl^t, ^*t-e*tL5 nnu 2 0 n mOJ¥$-CjlHKj£MU geftfaJM 

3 t Ltio 
[0181] 

EftllW«lS3 W±»w, (C o , « 'C r , . P t ) 90-(SiO 2 ) 10 IC r^S 1 

4 a t %> P 1 8 a t %> f%$t>C o<D&&m.j£>k9 Omo 1 %. S i 0 2 i^t># 
SBMMfc* 1 Omo 1 %j Hfti^^y? h*Jflv>, ?JE#£ 8 P a t LXmn 
Jf 4 a £ 1 0 nm^i?t|SUo 

[0 18 2] 

ai4J14 b i: LT, CotP d<DZ:*l-Ftl<0* -Yv C o 0. 2 nm> 

PdO. 5nm-C^SMtSife, [C o/P d] ^»/ilRSr^Jft Lfco »»Skli 
1 0 t Lfco 4 fc, *JEE;ft£ 3 Pat Lfc 0 

[0 18 3] 

o^-eCVDffiCJ:i)l)l5 n m^gla 5 £Bfi£ t *:<> 3fcv*-C* yMyymK**) 
[0 18 4] 

(ifcig^J9. JtttW 10) «B1*Jf 4 bO»»»* 20t L/ct5^li> Jt««l8U*CT 
Lfc. Jfc«« 8, 9, 1 0 0«5KSE»i*#<*>tF4iie**£ 1 LT 

[0 18 5] 

(*lfc«2 1-39) &1&J14 a £ «fc 0^14© 4 b $2K*UI1*, 
fcfl&tt, %mm l Ki|kCTa*1E»aiE#*f1MRLfc 0 CLO^Iifcfl!) 2 1-39 <7>&^fe§§$£ 

[0 18 6] 
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[»*«4] nirfESMk^ 5 , cr 2 o s , s i o 2 <7>v>-r-*i^f>£&d t £#^£-r&flt 

£jS 1 ft wl 3 ov^-f tL^ 1 HKfE«<7>a^f 

[i$S5] mm<fc&£^fiate©fc£»t&»<fc®<^«:a s , 3 mo i%&±i 2 

m o 1 £ t-*»fi:t4»*a 1^V>L4 ©V»-f tL^ 1 gKCftoaftgSflt 

1 6 a t %J^T> P t 1 0 a t %&±2 5 a t %&T-e&& i h *mWLt-t&m 

$si^^L5 wr tit* im^fzm<vm&umMteo 

[i*«7] «rffi«'fl:1Sj*'ft'tr«14»*«, B , Ta, Mo, Cu,Nd,W, Nb, Sm 
, Tb, Ru, R e <7)d *>Stf tt^ lSMW±<07C^Sr^, ^-0-^ft^>-g-^r«7& s 8 a t 

t i^^L6 w-ftifr i £K3attaa*tfMMK#» 

8 ] tfrfflHMfcttfc-S'i ft v>«ttJB#, C o S*3=fi£55-fc L, C r 1 4 a t 

%W±3 0 a t %&TX-$>2>Zb*!&mt-?2>m$:mi 4i/>U7 0^f 1 JgKfE&O 

a^iE^$£#o 

[ft*« 9 ] «r!BMMfc*J*£-4 ftv»«tt«*«, C o £3Efi£fl-t U Cr #^"** s 1 4 a t 
%W±3 0 a t %WT, P t 8 a t %iii±2 0 a t %£lT^4it«:#li:t 

&ff3tJS 1 ft(/> L 8 W-ftlfr 1 )££ftttaa«(£flfctt#o 

0] mrffiBMk»**4ftv»«14S*« % B, Ta, Mo, CuvNd, W, Nb 
, Sm, Tb, Ru, R e<7>9 -fcSgtfitjfc 1 ifiBKJSJLfc O 5c *<D&tt<7)^mmfr 
8 a t MtnM 1 ftv»L9^>^-f *L^l)S»cflB«<7>aiiCIB« 

[tt#3ii i3 mmmmmmit, mt^^m^m<o±Km^m^^t %^m&mfr 
~&*fhtix^& £ t £#m t -r* m&m 1 ft v> l i o *>v>r tifr 1 JM^iE«<7>a^.ie^ 

zm^m. i ftv» l 1 1 <D^rnfr iw~uM<Dm%.t&mi&<bo 

3] tirfEMfiBteJgtt, *lb»*^*ftv*S*2JBtt±^W*£fc«r*NR 

t-r&tt^jju ftv>L 1 2 (D^-rtifr im^tm<Dm^.mmm^ 0 
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mmzmf&te<DW:& k & v> r . 

fctcp t gHfctl£-£-A^iJf t L, flfcc^& < Hlg^Co *3L&frk-f& k k 

&ff;fc« 1 7 £ v> LI 9 <D^-f tifr 1 «^|e«<^ffi[$C|£^jSE#<^SSjt^ 0 

[iM2 1] miE^aa^{±> SMt^Sr^sfc^e* 2S£i±^-cv^it 

t tnitsii^v 1 L2 2 ov^-f mfr i ^^faftoa^ia^^^osis^^o 

[m*^2 5] mtmnmnm &m#xi'®mjfx*m\\-r2>^k*!$WL 
[i*i2 6i «^iE^#:i:, mmmzmMmzmm*uun&.-rz>m^yvk*ffi 
m<Dmmz®iMfex&&zkzmwLk?&mmzmntkmw:o 
[0001] 

*$&wi*. }m®L&®L±K'j?% < k m±.vm<7>%zm&*mm-rz>%z&}mmmk , ssrtt 
[0002] 

m^,timm-±^w.<D— m.x$>&^- k-t^ (hdd) mteznummfgrf^ 

[0 0 0 3] 
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[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] 

mizomx*) <D%im*fa±z*t*: m^mmm^m^ s *t x <^ & 0 

[0 0 0 7 ] 

[ifef^^^t L <fc -9 t "^"-2> MM] 
[0 0 0 8] 

t >> fe»tie^S^#'t4i: LTM5? >> -<X«9Jfc (S/Nifc) 
[0 0 0 9 ] 

MB*K«i!M*:«>M««>— ot LT, EiiS4^9i8ttI^-feW^C oCrPtl 
[0010] 

— Bt*ia5B;sB«^fl:<o«i4JBT?c oCrPt \zmm*^A,tm&*mm-rz> z. t 

[0011] 

[trail 

#i§ 2000-276729 
[0012] 

[0013] 
[0014] 
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[0015] 

ffi*#14i:Sv>#£flSfc;l3»t*te-^fc y H-XcDJt (S/NJfc) £ 4> ofc«*;iE«aMta&<3 
[0016] 

Srftttr & £ fc * S ft t * o 
[0 0 17] 

[0 0 18] 

(1) #»te£«±fc4?fc< fc, B±o*aEffl1£*«flff^£EffiI*UM£:\ mv&% 

#* j *«i43£«k» L±tcMicEtRi L^itittg t , ems t mstit h titzmmzm 

[0 0 19] 

(2) (1) fcE«<&«ASa*fl6'*lci3V>-t\ «rK*-ffc»*^«f»tMitt, 
[0 0 2 0] 

o) (i) ttzit (2) ov>r*i^i«Mffi3Roa»ffl««E#K*v>T % Btiam-fk^* 5 

x Cr, Si, Ta> A K Ti <D*frhM&tLZ 1 tt^U JtO*«14&JRoBMb»-C* 
[0 0 2 1 ] 

(4) (1) TirS (3) *t^l^ir|E«0«S^Cie^#^^v>T, mrfEgHk^\ 
C r*0 3 , Si 0 2 <O^-f *i39^o> Ltwl, 0 

[0 0 2 2 ] 

(5) (i) Tbm (4) cr>(/»r tifrimKumv>m&.umMfrK&^T, mzmit®*^ 

A,fzm&mK&\f2>Wtft®<7>&*iai!)t. 3 mo 1%J^±1 2 mo 1 %'&T-?**t£*# 
[0 0 2 3] 

(6) (1) 7!rM (5) O^-f fttf* l EfcffiStott*;K»$fc'f*K*5</» , T\ litfE®tffc&£# 
tr«14»{i, C o £3£J&#£ L> C r 0 a t %&Jt 1 6 a t %&7\ P t 

**1 0 a t %W±2 5 a t %ftTt^Sii: Ltv^o 
[0 0 2 4] 

(7) (1) ibm (6) o^-f tL3&vi«tc^o«g^;fe^#tc^^T, mriesHt:^-^ 

ttmnmi)*, B, Ta,Mo, Cu, Nd, W, Nb, Sm> Tb, R u. R e?)HI 
[0 0 2 5] 
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(8) (i) jbm (7) ^>^rti^im^mwc.<r>m^,ummm^^^x, mmmimz^r 

*fcv»aM# % C o £±Jj£frt U C r 1 4 a t %&±3 0 a t %WT^S 

[0 0 2 6 ] 

(9) (1) #M (8) ^>^T^i*uiEmo«B^ia^#n*^T, UtrfBgHt^lS-g- 

C o*±&frkL, C r »»*^« 1 4 a t %iik± 3 0 a t %&T \ P t 

£-#*a«8 a t %ja±2 o a t %jaLT T*& £. k *atm y ltv^ c 

[0 0 2 7] 

(10) (1) Jbm (9) OV>-fHjM?ICKlB«fl!>«jM2««M*t*v>T, BtrfE&'fb^ £ 
%^mi±mfiK B, Ta, Mc^ Cu, Nd, W, NK Sm> Tb, Ru, R e <D 

[0 0 2 8] 

(id (i) ism do) ©v»-f*L«»miiiB«f>««iB»iii#K*v»T, mmmmm 

k LTv>S, 
[0 0 2 9 ] 

(12) (i) Tbm. (id <o\,*TfrfrimKmM<?>m&.mmi&mz&\,>x, mmmm.m 

[0 0 3 0] 

(13) (1) JbM (12) OV>-f*t^l«KK«0«^3E»«Efl:tc*v»T, tfTKMiSffi 
[0 0 3 1 ] 

(14) (1) TlrS (13) OV>-fit^l«K|B«^>«$Cffi«jl|E#M^v»T. iftieSitt 
[0 0 3 2] 

(15) (i) (i 4) ov>r*L^i«^?a«<^«^iB»«iE#K:*^T, utrtaMa 

[0 0 3 3 ] 

(16) (15) Kffl«<P«frffifirtfr»fci3i,>T. HftffiJigfcTJlfctt. -Ijtfmik®* 
[0 0 3 4] 

(i 7) *«i*i£*±u^3fir< t u±<Dm<r>m%'&*Mm-+z>&fammmk, mit& 

««fe#Wfait*feK*5V»T % H(rSB*it«14»S:2JlJa±0«tt»-C^J!fiL, < £fc 1 
i^-Co *±$Lfrk-r& k kiiizp t W.itm*^Astzmk L. 4tfe<7)^£< £ 1 

o £3Ej&53-£-$-& £ HCCr i^^tl i^I t ts; i L 

[0 0 3 5] 

(18) (17) ^?E*Ott«ffi««6frO«ati&ttt^v>T. T»M*fc»*£-yU/*«l!9iS 
[0 0 3 6] 

(19) (i7) ifcii (is) <o^rfi^i^Kum<^mmim^<Dniit^m^^ 

[0 0 3 7] 
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(20) d7) m (H) wr fi^imKum<Dm^mmm^<Dm:^m^^x 

[0 0 3 8] 

(21) (17) (20) <D^r tifriMKmWL<om%.timi&fc<D&&j5mK$5\,*"(: 
, mtzmmm^mit, mm*^t*^m* 2m&±&&x\,*2>zk ^ttt lt^s, 

[0 0 3 9] 

(22) d7)»i (2D <d^~? tLfrim^mm<Dm%tmmfc<7>um.xmK&\,>x 

[0 0 4 0] 

(23) (i7) ibm (22) <D^?tifrimKszm<vmmzmmte0mM£MK&^r 

lo^ B B B a^MgLT 1 Ml ^MlfcL. 3 fzl*TmK&2> 1 o<DfeB B B ^?-<^-htC_hS 
±m<D 1 Q^Ma^MgLtHfM 1 tfE LTgfe Lt^S £ t LT^I. 
°[0 0 4 1 ] 

(2 4) (23) Kszm<Dm^UMMfc<om&i>&Ki$\,*x. mm±mtTmtn. 

1o 0 4 2] 

(25) (i7) ism (2 4) m»r tifrimKumv>mmzmmfo<D§2:&j3mz.&\,*x 

[0 0 4 3 ] 

(2 6) mmmmfct, mmmimmm^mm^umn^-r &m^v vt^mLtzm 
%tm&!kmw.x$>-ox, mnmmi&fatf m 7>m (i 6) <ov>-t~ ti^i^Kfefl^fig 

[0 0 4 4] 

[^^<7>*ife^B^] 

ie#^#{i> i -hie, $)cMi4Tm^ 2 1 , mmmmm 3 t > M«ft*e 4 t . 

6^/15 mtftm 6 t/9 J M^Bfe^tLTV>^, 0 o ©:ffi[t4TSfe® 2 t . @EfpI©J$P^ 3 t W 
Til^MLTV^o Mai£©4 {im£^4 a £«t£^4 b «fc »? 

[0 0 4 5] 

<o#£jR*m* h * & &&m&R * m ^ x i> x 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

li> ¥±^ffiJia£ n m (2 0 A) HT, fflKlil nmtlTf* 

[0 0 4 9 ] 
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ifc, iiS^/hoiai) (Wa) i 5 0. 3 n mJ^T (<£ •? $f£ t < fi 0 . 2 5 nm^T) 

mttT U £ L< tit9. 5nmJSLT) O £ £ # s &^ y KOjUfT^jel* 
i:tot!lfaw„ (Wa) tit, m*.l$. illfi^iSif P - 1 2 (KL 

M-Tenco r tfc«) £fflv>, i^|8 O^m-eoilf^tt?t LTiM^-r^^t 

[0 0 5 0] 

& tz & k , t tz m mmzm s *t & 4 ^a-fk^^iRi * «£ & @ i- 1 1 

[0 0 5 1] 

±3E*«teT*!ie 2 tit, *ate*ma*&fcs«><7>-r> L-ctiu Fe, Ni, c 

[0 0 5 2] 

Z\<Dtt&t Ltli, F e C o^-g-^ (FeCo, FeCoVit*) > F e N i (F 
eNU F e N iMo, F e N i C r , FeNi Si^^) , F e A 1 (F e A 1 

, F e A 1 S i > FeAlSiCr, FeAlSiTiRu> F e A 1 O £*) , FeC 
r ( F e C r , FeCrTi, FeCrCu^f) , FeTa (FeTa, 
FeTaC, FeTaN^f) , FeMgl^t (FeMgO££*) , FeZrl^i ( 
FeZrN^f) , Fe C3v££. F e F e S i F e P3v£-£, F e 

Nb^t, F-eHfM^ F e t'*mfZ> Z bWZ 2> 0 

[0 0 5 3] 

$ tzF e * 6 0 a t %VA±^-fh? e A 1 0> FeMgO, FeTaN> FeZrNl 

^r-r & *m £ « v> x £ ^ 0 

[0 0 5 4] 

$fc«Bt£Titil® 2<Dttmk LTtit, ±|E<7>i3:^, C oSr8 0 a t%Wlttl> Zr, Nb 
, Ta, Cr, Mo^c7)-9 *>4?& < t t> 1«£-^L, 7*)P7r.7lji*tt4Co# 

[0 0 5 5] 

£<7>*mt Ltlt C o Z r , CoZrNb, CoZrTa. CoZrCr, CoZrM 
[0 0 5 6] 

tMEatrFJfc^ 2 H c 112 0 0 (0 e) JSLT (04 L < (4 5 0 (O e ) &.T) t "f 

L^o 

[0 0 5 7] 
[0 0 5 8] 

*ai*T»JB2<0|&#a«JK|lPJKB s tt, 0. 6 TJW_h (&t L < ti 1 T t-t&<Dtf 
If i L^, CLOB s rt s ±fE$£H*ji-c&& t , ff^«EB5& s v»totj>4*g0«[^e)S*Sr3bo 

[0 0 5 9] 

$tz, frm&Ti&m 2 ©i&|D«3K*jKB s (T) tlkjB14Tii2©iJ?t (nm) £ <£> 
9B s • t (T • n m) * s 2 0 (T • n m) &± («F * L < it 4 0 (T • nm) W±) "C 
^4ii:JfJLv> 0 :©Bs • 1 j& s ±fE$£H*^-e&& fftWI^ttoJ:^: 
SrofctK OW (O v e rWr i t e) #tt (IE^#14) * s S-fb^* ^*JFJ L<&^<> 
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[0 0 6 0] 

[0 0 6 1 ] 

iftfcJ: *K <fc«14TMUB2 0^ili<0«jR;fl«j*«e>r*«l>t*i t S<7)-e, £<7>a 

&x%& 0 

[0 0 6 2] 
[0 0 6 3] 

+ fc***#AT*#ttfcJ: AftttKMU #:at*Ti&S 2 ct)^ 

fc*r*#H^+Ko. 3-2-o^3B*fii»LT*»t»*J:v». ifc. *:*c»fn«-rifc<>-c 

2 gm©ttfk«5irfrv* vmm*m% k * * l &m ? 1 1 * s -e ^ & « 

fi&mt^K<7) l^<7)*K&f|£#AL*::/n4r;*#;*£fflv>T* 

0 5 96- 5 0 % (#f£L<JiO. 1 ~ 2 0 %) mgtfk&LtzlfX WitKfli^ £>*L& 0 
[0 0 6 4] 

[0 0 6 5] 

cWftftt LTI4, #KK£3*Li*><*>-eiifc^7&s, h c pfllJt, f c cil, T^fr7 
rXijI^ttJ^^JU^ilC, R uM^, Ni^i^ C oJh&4t> Ptl 

fcJSP 4 Lv> 0 
[0 0 6 6] 

flUt LT, N i ^^-C^tLff. Ni£33~80at N i T N i N b 

N i T i N i Z t %-&frhM\£*ltz'J?ti: <tt> imm<7>Wftfrh%2> Zktf 

ftt Lv> 0 tfz, Ni£33~~80at Sc. Y, Ti, Z r , Hf> Nb> T 

C<Di *> 1«* fcte2a&±£#tfM14W-e&oT&&v> 0 CL<7)|§^ @2|p]fi!iJfP 
Si: LT©»#t«»U iSt^^^^Ii^^ itt, N i <7)^*{i3 3 a t % 
-8 0 a t %<7>$EB-e&&£ i^flft H/>o 
[0 0 6 7] 

z<7)tztb^ *2mMML<z>mx&mmfc-ci** mfamwm 3 omz * 0. 5-4 onm ($? 

JL<lil-20nm) t-r*<7)^ftf4 L'v> 0 SftftUM 3 <Z>W 3 rt 5 0 . 5 ~ 4 0 n m ( 
L< 14 1 - 2 0 nm) ^f£lt^5i:i> M«M 4 <0gj£Efa1*a«#fcJfc < * ») 
. ^o|S#B# iz£>\}& mift.^ v Kfc<fc«14TJfcJi 2 £ OgEStSvhS < "T & i i * S "C § & <D 

x, H±m-%<Dfrmm*&Tz-£& z. t % < ?a»i?£#i3:£ftie>* £ t ^1^0 

[0 0 6 8] 
[0 0 6 9] 
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[0 0 7 0] 

Kit, EftfM^«3<*>^BWSlffl3R a £2 nmtlTtt4«t 
[0 0 7 1 ] 

i<7)g®¥^J«.? R a £2 nra^TinitiUoT, a^lE^^#<7)^MIH]fl $r/h ? 
[0 0 7 2] 

&fafflmm 3<D&mm<Djfxizmm*^zmALxi> mz.&, iiat lt^a- 

• ? *tt*ffiv»4fcf,wr, ^n-feX^ t LTfi. T^^^JcM^^II^-eO. 0 5-5 
0% ($J£L<{iO. 1 ~ 2 0 96) *gJgig£-L*:2f*, T )l< =r> IzmMZfaffi^X 0 . 0 

i~2o% (»*L<»io. o 2~ i 0%) mmm&Ltztfx*mMizm^t>tiz><> 

[0 0 7 3] 

z<mm-t&c\tx-mtk%2> 0 mtmt itii, sio 2 . ai 2 o 3 , t 

a 2 0 5 , C r 2 0^ MgO, Y 2 0„ T i 0 2 *¥1)K ^M^AYMk LT li> A I N> S 
i ,N 4 , TaN, C r N& k*i) % , ^.mWXMk LTIi, T a C. BC, Si C^k'Umm 
Wi&X$>2> 0 mz-l£. NiTa-Si0 2 , RuCo-.TaiO„ Ru-SiO^ P t - 

[0 0 7 4] 

mmmmm 3 ^<omtm. ^m^im, ±mmt®<D^mk\^x\±, ^i:ttt, 4 

m o l %m± 1 2 m o 1 %VXTX$>%> Z. t j&»$FS Lv> 0 Efflffi|$pff 3 4*?>gMk^, ^Jl^ 
4IM:**«SL, #S^O^ B B H 14, Krai4Sr»fa*K^ BfilRlftU^Jg 3 <D±\zMJ& 

[0 0 7 5 ] 

t mtmA 1 $r-^-A.7^mi*® 4at, Co £ £ fcfc^fc (t^C 

[0 0 7 6] 

Itg4ali, C o *±j£frk-f&k k t>K&t £ < t 4> P t 3 kfcflMfciBu 1 £ 

£-A/rtf#*ha*&**K Z.<7>mt®4 1 i: LTli, Cr, Si, Ta> A K Ti, MgO 

4 a fiP t ^^-A,-C\/^ 0 
[0 0 7 7] 

«M4att* S*»c«rtSfe|J:^ (afttSr^TL^ilSStt^) 4 2 Lt^S i k 

/Nit) Wit* s T*^ 0 
[0 0 7 8 ] 

[0 0 7 9 ] 
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mt%9 4 Co. C r. P t <Dffi;tKttLX, 3 mo 1 %&± 1 2 m o 1 % 

^T"C&&CL t tm$ L^o Zh^ftt t< li5mo 1 %&±1 Omo 1 %WTt*l)So 
[0 0 8 0] 

«9 KKftftaufftBu atfe&^4 2 comets. »*Mt*-r* 

* (H2) o aMk«jO^** f ±IEIEH«rj8^fc*6^, &<fc&* $ «t£*i^*fc£&@U a 
$>4 l5WffiU LTai&&^-4 .2*««14»4 a *±Tlf%\,> 2 

m.umK&Ltim^/ s ^ xx. (s/NJt) ##*>*i&< 44fc»jffi l< &v> 0 

[0 0 8 1] 

at4J14 a<0C r <7)#^r*fi. 6 a t %&Jt l 6 a t %iikT (S fcteiSF* L < fi 1 0 a t 
%&± 1 4 a t %WT) ■e*4£W , jffiU>. C r #3lr*rt s _Lfe$£,g-C£> & <Dtt. «1£ 

[0 0 8 2] 

(OW) fc4*fc*jif4 L<£^ 0 
[0 0 8 3] 

ffirf£Ji4 a<7)P t <7)#^-*fi, 1 0 a t %^±2 0 a t %WTt*JCH ! !ift LW P 
[0 0 8 4] 

p t#M*U:ffittH iwtcf c c«i&<*>»a f 5&jfcs;tt, |gri!ii&,. 

[0 0 8 5] 

ffi1£JS4 at*. Co, C t\ Pt, BMfcfcOisa^ B, T a. Mo. Cu,-Nd, W. 
Nb> Sm, Tb, Ru> R e frt>Mli*i2> lffi«J£JUt<&7c3K £rt s -C£&o -hfS 

[0 0 8 6] 
[0 0 8 7] 

titfMM a l^MLtzttftt LTfi> *flx.WN (Col4Crl8Pt) 90 - (S i 0 2 

) i o ic r.-g-^r* i 4 a t %, p t i 8 a t %. nuc o ^£>&&£Jgjfcai££ s 9 

Omo 1 %, Si 0 2 frt>%2>&i\:ydmj&j) % l Omo 1%| , (ColOCrl6Pt) 
92 - (S i 0 2 ) 8 |C 1 0 a t 96. P t ^* 1 6 a t 96, £§2BC ofrh* 

Silffl^9 2mo 1%> S i O./J^^S^M^Smo 1 %| > (Co8Cr 
14Pt4Nb) 94- (Cr 2 0,) 6 |Cr^ti8a t%, Pt^tll4at%, 
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Nb^fi4 a t %, n&C o frb*Z>&mW&&9 4mo 1 %, C r , O , # & SHfc 
M^6mo 1 %l , <D®, (CoCrPt) - (Ta 2 0 s ) . (CoCrPtMo) 
- (TiO) , (CoCrPtW) - (TiO,) , (CoCrPtB) - (AhO,) 
> (CoCrPtTaNd) (MgO) , (CoCrPtBCu) - (Y 2 0,) > (C 
oCrPtRe) - (SiO*) & ¥&$>\f 2> £ t &X*& 2> 0 
[0 0 8 8] 

ILTi/^filT^SitWi LV> 0 -<7)l§-^ S814J14 b<7>ai43K^4 2 4 
a oatfeS^ 4 3 1 » 1 , tK&flftl. lMffiti, v»r*L^-e*HBLTv>Tfc^4*? 

[0 0 8 9] 

m&m4 b<D«tfi?4 3* s ai*^4 a*<7>at43E^-4 2^^^e^^>'^;^gLTv^ 
atts 4 b (Dmmz* a 3 ^s&HMks *u 3 1, ngfjusu aian*** * «9 m±-r 

[0 0 9 0] 

att«4 b<7>C r <7)^*fi> 1 4 a t %J£A±2 6 a t %^T-C^^>^ I C 

[0 0 9 1 ] 

[0 0 9 2] 

atti4blt Co> Cr<7)ftfeic % P t *^/i#ftf*oT"b»te4^o at4® 
4bWPt O-g-M l± 8 a t %&±2 0 a t %£IT^*>* i t.**JJ * P t -^fT*** 

[0 0 9 3] 

p t v>^m&rf±tmm*mz-tzm&. attitcf c c«j&offl*«^ia?*L, &jm£. 

[0 0 9 4 ] 

«S14©4 bli, Co, Cr, Pt, BHt^iS^K, B, Ta, Mo, Cu, Nd, W, 
Nb, Sm, Tb, Ru, R e ^ hMtf ti& 1 tt^m±<7)7C*^^-tf ^ t % 2> 0 ±fe 
7c3RSr"&tr*t J: 19, «14ii^-o««B<b*'flaJi, v>fi*S B H B t£^8Sftt±£ft±£« t 

[0 0 9 5] 

_k|E7n^o-^-ft<7)-g-^r»{i, 8 a t i t 4 Lv> 0 8 a t % &jB£.&4§'6 > 

[0 0 9 6] 

tiS1£«4 b KJgLfctmfc LTJi, flflx_tf, C o C r j^Ttf, Col6~28Cr iCr 
1 6 - 2 8 a t 96, ^g£C o I , C o C r T a^-CJi, Col4~30Crl~4 
T a IC r 1 4 - 3 0 a t %. Tatli 1 - 4 a t %, £SgBC o| , CoCrT 

a Bi£-ei2, Col4~26Crl~5Tal~4B |Cr 1 4 - 2 6 a t 96, T 
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1 - 5 a t 96. B-g-^TS l-4at%, o I . C o C r BN d^Tf*. C 

ol4~30Crl-5Bl~4Nd |Cr ^* 1 4 - 3 0 a t 96. 1 - 5 a 

t 96. Nd^ft 1-4 a t 96. geg&C o| . C o C r P t Bifc-Cte. Col6-24C 
rlO~18Ptl~6B iCr ^* 1 6 - 2 4 a t 96. Pt 1 0 - 1 8 a t % 

. B-^"* l-6at%, ?%ffiC o| . CoCrPtC uifc-Cfi. Col6~24Crl 
0~20Ptl~7Cu iCrttil 6-24 a t%, P tMil 0-2 0 a t %, 
C u-g-^T* 1 - 7 a t 96. ££$&C o| . CoCrPtTaN difc-Cli. Col6-26C 
rlO~20Ptl~4Tal~4Nd IC r 1 6 ~ 2 6 a t 96. Pt ^fr« 1 0 

~20at%. TattU~4at%, Nd^tf l~4at%| . CoCrPtNb 
ifc-Cli. Col6-26Cr8~18Ptl~6Nb IC r ^& 1 6~2 6 a t 96. P 

8 - 1 8 a t 96. NbMi 1 ~ 6 a t 96. £t£BC o| O'fte. CoCrPtBN 
d . CoCrPtBWv CoCrPtMo, CoCrPtCuRu. CoCrPtRe^ 

[0 0 9 7] 

iI«tt@4<?)IE«iE8^ (He) ii. 2 5 0 0 [O e] WlitSitWi Lv> 0 ^ 
m** s 2 5 0 0 [O e] SB»?¥£4Wau 

[0 0 9 8] 

mw.m&m4<7)&mm.® : fcf&m& (-Hn) li, 1000 [Oei &±-?$>&z.ti)W$ 

L^o iHSlE^^a^ (-Hn) &1 0 0 0 [Oe] i^-e^*^. ffeSfr&rimfc 
[0 0 9 9] 

I«8EfMI# (~Hn) Ji. m4K^-f£iK, V SM££*K«fc »9 M H ffii&K 

£v>T. ^-fb^fPL^^)6^Wa^^^?^r^>ii^T^§Ba#* s 0 £&&£a. 

m h ffij^<7>a^7& s o & jsc b "com h iM^^ig l fcjBL-i i&mmit t <o$z&*& 
ct-rzt. Mmfrb&c tx-v&m [Oe] titifc^-ei^o 

[0 10 0] 

£*5. mm&mfc&mft (-Hn) fi. *c^§15a^ s AT^S^lC^>S^^iEO 

(B5#I) o 
[0 1 0 1 ] 

& ci t let 19 z. t * s -e§ & o 

[0 10 2] 

Si£«19iS4«>B£3Ji5 ~ 4 0 nmtn^fi L</>o illtt^ 4 <DW- S * 5 ±IS*M 

•c**t, £>*ti-\ ffcs&r^te'b -far -*-*<, ttz. mmmnm 4 

£*t&v-f Xrt*ig;*:L. ##/y^XJfc (S/NJfc) *SB»fc14 (OW) Sit* SB 

[0 10 3] 

£iB<7>»«*l»C;fc«>tf><b<&'e* tf!)x.tfC. S i 0 2 . Z r 
[0 10 4] 

$m.m5<vmZl*. l - l 0 nmttS^^ Kfc*SH*<7>BE«l*/N3 < "C^ &?)-eSfB 
[0 10 5] 

fll*t« 6 ld\ y<-7JU*n#U 7»;|<fc7/l'3-JK 7 ? ^fk# ^^^^^ 
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[0 10 6] 

mm 5 t&i&rt hiifcmmzmMfcK&^x, mw.m&m 4^2ma±<omam^h^ *) 
, 'p%<ti> im&c o*±&frt-tz>t t i>\zc r m<t**ir A,timmm 4 a 

Wtkmz&V&m^/yJ Xit (S/N) ^^Ii:(fi]±tSii:* ! r*i, IfcMESB 
(-Hn) ^fS]±?-er-2>Cl^-C^^>r#14tfp]Ji$-fr^it^T^. 3f>im*L 

fdE^#t4 (ow) ^^rt^^#?r#«,ci t^-e^^o 

10 10 7] 

tti4b*MU **>±K:BMk&*-g-tr«14«4 a SrRtffcliJ&i Ltt^lfc*^, 
[0108] 

7MLie>i-J:?t:*'fk«J*'&trai4J»4 a ©±t*fk***4 %^m&m 4 b-1, 4 b 
- 2 £l£»t&CL £ "fctlSo — JT, H8t: Lfe-TJ: ? KgHfctJ^trflS'&e 4 a - 1 , 
4 a -2©lt»ftft^f*v>II4i4 b *J£lfci-*«J**Bt* £ t So S fc-fc 

14, 13 9 l-^-r J: ? K, *-fk«>«r*4ftv»aH4JB4 b - 1 , 4b-2, 4b-30^SH 
fc, K-fk»Sr*tf«M4 a-l, 4 a - 2 *fc&-r2>m& t LT^^ifc^K 
#«tt*t*l-W3fi*#*>*^J:»}, »*t>r#^ (OW) , M-^/y^fXJt (S 

/N) ^0##tt<^>W«, £**<*>, M*81£«4 £ 3®^_L-Cfll^-r 

[0 10 9] 

*Uc£t?, «14|fc^<DJE*fk*l*.ikU ffc&**l« te-fvV >f XJt (S/N 

) >}fa±3«tfca*iat&Ti&*<> *8*.«r* m 1 o l^j: 9 fc, «^k«u*-g"4 & 

v»«14«4b-l, 4b-2(OMi:«l9 1*, *OJtfcR»tfc«*kfc**tr»tSiJg 
4 a-1, 4 a-20M(:«ttl9 2 £I£tt& £ t i>~? % &<> 
[0 110] 

Sfi*1ft»4 S:fl}Bfci-*«14»MHR»t**«14»9- 1 Ltli, h c p *m 
£ffiv>&<£># s $F4 L^o ^J/ttf, C o C r ^^-^C o C r Xl^i (XI :Pt, Ta, 
Z r , Re, Ru, C u , N b , Ni, Mn, G e , Si, 0 , N , W, M o , Ti, V 
, Zr, B^£>Slf*t& ltt4 7t:{±2aJ^±) * 2><DtfWM'?$>Z> * 
[0111] 

M«1*e4*«)ft-^&ttMWfcR»t*#«M9<OC o^t*J4 3 0 - 7 0 a t %<£> 
[0 112] 

4fc, M«tt»4S:flHfc-J-*«14»MHffi:»t**«14»9 fcLT, h c p 

LT, tf!lx.ff R u , R.e, Ti, Y, Hf, Z n # k°<D&£ ? iH'tlSo 
[0 113] 

4fc, MttttJi 4 £«jft-r**14»MHK»t*#«M 9 £ LT, J: T 

£!lx.*;f, P d, P t , Cu, Ag, Au> Ir, MovW, Ta. Nb, V, B i , Sn 
, Si, A 1 , C, B, Cr & t^5n^*> & VMi * 0 C r-£-#i LTIi, 

CrX2 (X2 :Ti, W, Mo, Nb, Ta, Si, Al, B, CZr ^t>jgtif tLS 
ltt4fcli2ttJ£l±) «:ffl^S^Wiio C<D^<DC r^*ti6 0 a t %J^_h 
jW4 bv> 0 
[0 114] 
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k«u mtm*^/»tz&&ttm*®.m-i-z>z. kx~armt%& 0 mtmt ltj*, s i o 2 

, A 1 2 0), Ta 2 0,^ C r 2 0,, MgCK Y 2 0,> T i 0 2 %t'1)K &m^t%0 1 LT 
li, AIN, S hN,, T aN. C r N&t*^\ ±W,mt® t LT it, T a C, B C, S 
i C%t'tfmm*imx-$>2> 0 m*_lf, CoCr-SiO,, CoCrPt-T ai O s , R 
u-SiO„ Ru-Si,N 4 . P d - T a C & ¥*$>\f Z> Z. t & 0 
[0 115] 

ll^tit LTIi, #4^LT, 4m o 1 %W± 1 2mo 1 %JilTT& & CL £ £ 

-g\ &m%. : f'*i~mm. ±m&im. ^m^itmm^L. ^m^<o^^, serai* 

[0 116] 

*«14S9 wffSli. Mates 4 tc*»t^ate^<oSE^k^«t^S^i^<7)'g^-/ / y >r 
Xjfc (S/N) OJBHfc*®*^ ? K£$tt6BtrFifcJ§2 fcOJEJSS^^ < tjc«t^>ie 
(OW) *5Mfft&?><fi;T£fe£$fcV> «t 0 lOnmJ^T (iijjfl 

L<li5 nm^T) t "TS <Di)*U t Lv> 0 
[0 117] 

*$&9§fc*J»t4|&«>3&f8*: LT, 0 1 1 K^-TX i KS^Hl 3 ££igfiM£/i4 tcOM 
[0 118] 

4>M®8te. h c pm&*#-t2>tt'&1)Wi L^, + MS8fcl±> CoCr^CoC 
r X 1 (XllPt, T a , Zr, Re, Ru> Cu> Nb, Ni, Mn, Ge, S 
i , 0. N, W,Mo, Ti, V. Zr, B StfJtS lttifcl±2tt&±) £fflv>& 

[0 119] 

+ MS8<7>C otti(J3 0~ 7 0 a t 96T&& Cl t £ Lv> 0 d<7>$SH-T&*Uf „ ^ 
[0 12 0] 

ttz, >t>WIS8i:ii, ±IE'&&<*>£JR*i : y-* s SMk*K &JR&fbttK il^k^ + ^M L 
LT1)^K 3 M« 8 £±TfcSv»fc«fc*fc«ii*^rLTV>*U* 

flT(l6i44o HMb»i: LTfi. SiO„ A1 2 0„ Ta 2 0 5 , C r 2 0,, MgO, Y 2 0 
3 , T i 0 2 %t'tiK &M4bft£ LTIi, AIN, S i , N,> TaN, C r NftiftiK £ 
MiSkVcMh. LTIi, TaC> B C , S i C * iWiJfl§pJ"IET&&o CoCr-S 

iOj, CoCrPt-TaiO,, CoCrRu-S iO,, CoCrRu-S i,No C 
oCrPt-TaC'i^^l^iH^n, 

[0 12 1] 

+ mm s *<7>mm, &m^t®. ^ft^titLcii, ^#k*j-lt, 4 m o 

1 %J&± 1 2 mo 1 %ttTt^4utifi LV> 0 & + KB 8*<OBHk&K £JRgtfb«K 
^«^fk»^«**±SBI6BBSrS^.*»-fr. fc*fb«K ^RgftttK ±mR 
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[0 12 2] 

it (S/N) Ki:Dcat4T^2 t<Dmiktf*.% < % 2> Z t K £ 2>sZm 

#14 (0W) *5mtfe<Vi&TZ&Z.2%^£ 9 K-T&*:£>K, 2 0nmWT (i^SFiL 
<ttlOnmJBlT) i: -<h& £ Lv>«> 
[0123] 

[0124] 

[0125] 
[0 12 6] 

*>#&*s*m;a» h % & &&m&tiL* m ^ x i> x v> 0 

[0127] 

**7^I«tLTIl, 7*^77^^?^, ^ B ^k**9^* s ^>«5 , T*fryTX#?Xk 
Tfi, JHJflO*fkT M-fkT^ A, ^k^ft^Sr^^fcTitttt-fr 

t*L?>«5*jiiSfc<k«j*^ieffl^rffi-c*4 0 

[0 12 8] 
[0129] 

*«14^«l±. ¥**J^TOSR art 5 2 nm ( 2 0 A) $fi L< 1 nra^mi 

[0130] 

£&BB fa ») (Wa) rt 5 0. 3 n mJslT (<t'9$f^L<fiO. 2 5nmttT) 

*>7r-SB*>Iflfc»>gB, iffi»^<H-MIli¥^ffl?Ra!5 s l 0 nmttT ( 
J:«5*ff L<(i9. 5 nmWT) <7>&co£ffi^& £ t Wm*.^v K<*>jftfr£5£14fc £ o T 
*fS Lv>o «4^fc!j (Wa) l*> WJBBl-SiWSfeJfellP - l 2 (KLM-Te 

o 

[0131] 
[0132] 

*«tt**i±t, #:at4T^Ji2t, sMtiips 3 saat4® 4 ^#©<7>#^t 

fifcKfflv^f-^ >/<f*]fij^Ert*l 0- 4 ~ 1 0' 7 P a t*Z> 
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?&Wk*&Z*0* Z-<Dt&, &&-r2>;*7-te0. 1-2 kWt U ftll^Wii 
[0 13 3] 

Dcffi14Tttie2 «rifcmi$Mfc#il&-rS'<7-*W»-r*ii IUot5 0-4 0 0 nm<7> 
[0 13 4] 

FeCo, FeCoVSrt*) > FeNi (F e N i , FeNiMo, FeNiCr 

, FeNiSiftiT) , FeAl (FeAU FeAISi, FeAlSiCr, 

FeAl S iTiRuvFeAlO^f) , FeCr (FeCr, FeCrTi, 
FeCrCuifT) , FeT (FeTa, FeTaC. F e T a Nfcir) „ Fe 

MgMi (F eM g 0% f) , FeZ rMt (FeZrN^f) . F e C^#> F 
e N^-o-^n F e S i F e P3^-£, F e N b&&&. F e H f F e B 

Fe*60at%tt±W?.FeAlO, FeMgO. F e T a N> FeZr 
N&mf&Z t^flSo S C o £ 8 0 a t %i^±^L. Zr, Nb,.Ta, C 

r. Mof?)H^ < t i> lffiSr^U T^^^r^mit^^UTV^. C o Z r > 
CoZrNb. CoZrTa. CoZrCr. C o Z rMoMMTO'bWi 

[0 13 5] 

[0 13 6] 

«t«ttTift»2 *wm&, mmmmtm^-r^^u-^m^-r&^tizx^xmmmmm 

3 £ 0. 5 ~ 4 0 nm L < ti 1 ~ 2 0 nm) ©iHtiifSo El^iMM 3 <DJ& 

[0 13 7] 
^HSE«14» 4 
[0 13 8] 

fig-TSo ht LT»i, (Col4Crl8Pt) 90 - (SiO,).l 

0 IC r-^fT* 14at%, P 1 8 a t 96> SftfflSC o 5^£> %:2>&m&.l&tf 9 0 m 

o 1 96. Si Otfrhtt&MltyoMjfcfr 1 Omo 1%| , (ColOCrl6Pt)92 
- (S i Cv) 8 IC 10at%, P t -g-^ra 1 6 a t %> MffiC ofrh%2>&. 

mffi.i£&9 2mol%, Si 0 2 frht£&m<k%dffl.f&tf8m o 1 %| . (C o 8 C r 1 4 
Pt4Nb) 94- (Cr,0.) 6 iCr^tf 8at%, Pfttf 14at%, Nb 
£-#*4 a t 96. n&C ofrh%2>£m&$.&9 4mo 1 96, C r,0,;d*£>>5:*HMfc&j& 
W6mo 1961, <Dj&. (CoCrPt) - (Ta 2 O s ) , (CoCrPtMo) - ( 
T i 0) > (CoCrPtW) - (Ti0 2 ) , (CoCrPtB) - (A1 2 0 } ) , ( 
CoCrPtTaNd) - (MgO) , (CoCrPtBCu) - (Y ? 0,) , (C o C 
rPtRe) — (S i 0 2 ) £ ¥fc$>\?2> £ t* s "C# & 0 
[0 13 9] 

mityw&m&i*. Co, Cr, p t ommiztt tr, 3 m o 1 %w± 1 2 m o 1 %»t 

TJfeai L^o £ bKttf-t L < li 5 m o 1 %l*± 1 0 m o 1 %&T-C$>& 0 

[0 14 0] 



(56) 



JP 2004-310910 A 2004.11.4 



, ig*tLt®ttfi?4 2*> s fi_t£Jg4 a*±T»-Rv^>ktt«fl|j& (12 2 go 1ft it) 
[0141] 

[0 14 2] 

y h*-tfcfflU »JftKfflv»4f--Y>^rtli*^at* s l 0""- lO-'Pa kft*if*«L 
[0 14 3] 

Cl<7)^ ^/N-y ^^T^<7)EE^7{i3 P aW-h2 0 P aJ^Tt-T^O^JfJg-e^^o ifc 
m^N*'7-fi-e^^^f»t^< !£5eL. :/n**±i^$*L;g>j_a^i£J|gB#M£:g< £ # s 

[0 14 4] 

[0 14 5] 

[0 14 6] 

^fcSVMiR^'b U< {iM^o^inSi: LTIi, 7;^>i:MU2 0 v o 1 %&T ( 
<fc*)$?£L<f*10vo 1 f^-Mfi Lv> 0 ^^^^{i^^O^iP*^ 

*fc* is **L5&«* t < &v> 0 

[0 14 7] 

fl)x.»f. at4J14 a £ LT (C 0JJ.C rJ_S.Pt) 90 - (SiO,) 10 1C r 
» 1 4 a t %> P t -^^T* 18at%, ££$BC ofrh%&&mm&tf9 0 m o 1 %. Si 
Otfrt>ti:Z>mtmU$LWL Omo 1 %| <DW*fflt^i^*#i LT, 91*L 
m^U-itO. 4 kW, JE*li6~8 P a> g^asflpS 1 ~2 v o 1 %t*SiH s »S 

[0 14 8] 

£M£Ji4 a*!£R-r*R^ 2NB1_&«1 Kft B i a s) «r€PiD^* - 

[0149] 

_|«B i asli-100V— 6 0 0 V^il-eEPJnt^O^i H/><> JifefSB £ 

aiteft^jt&JM*. BeiRH4Sr^feSi5^*L* s ^)*7t«e)«Fi L< *v^ 0 ±f_ 

[0 15 0] 

^Jfc-f&o &14JS4 bUSLfcttti-J: LTtfU WIx.tf. CoCr^tii, Co 16-2 
8 C r {C 1 6 ~ 2 8 a t %, £§£BC o| , C o C r T a&Xli, C o 1 4 ~ 3 

0 C r 1 ~ 4 T a IC r&mm 1 4 ~ 3 0 a t T a^* 1 ~ 4 a t %. »SRC o I 
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> C o C r T a B^-C{i> Col4~26Crl~5Tal~4B |C r*3i* 14-2 
6at%, Tatfi 1 - 5 a t 96> B*3T* 1 ~ 4 a t 96, £££&C o| , CoCrBN 
d&X&, Col4~~30Crl~5Bl~4Nd |C r 1 4 ~ 3 0 a t 96. B* 

1 ~ 5 a t 96. N d*TS 1 - 4 a t 96, £I§BC o I . CoCrPt Bifc-Cfi. C o 
16~24CrlO~18Ptl~6B |Cr ^^r* 1 6 ~ 2 4 a t 96 . Pt 1 0 

~ 1 8 a t 96. B^« 1 — 6 a t 96. £|g&C o I . CoCrPtC u&Xit, Co 1 6 
~24CrlO~20Ptl~7Cu |C rtti 1 6~ 2 4 a t %, P t ttt 1 0 ~ 
20at%, C u*3T* 1 ~ 7 a t 96. £|£&C o| , CoCrPtTa N difc-CJ*. C o 
16~2 6Crl0~20Ptl~4Tal~4Nd |C r#tf 1 6 - 2 6 a t %, P 
t 1 0 ~ 2 0 a t 96. T a -^f* 1 ~ 4 a t 96, Nd^ti 1 — 4 a t %l > Co 

CrPtN bifc-Cli. Col6~~26Cr8~18Ptl~6Nb |C 16-2 
6at%, P t *« 8 - 1 8 a t 96. N b*« 1 ~ 6 a t 96. j%fflC o I C o 

C r P t B N d . CoCrPtBW, CoCrPtMo, CoCrPtCuRu. CoC 
rPtRe^^t#H(fS-^ 5 T|So 
[0151] 

[0 15 2] 

C o £3U&#£-r& £ t <HCr ^-^gMt^*"^ &^*t*H^£& * 

? hSr^JBL. B^^fflv^^^>/^|*iljt^^l 0" 4 ~ 1 0" 7 P a t%Z>$X9mL 

-r&s*v-ito: ikw~2kw<bu> ifem^w t^-r^^y-^^fo-r^it *) 

[0 15 3] 

Z<?>m. KJ* y *Jf*<Dl£t)\± 2 0 P atJlT^^itWf Lv> 0 
[0154] 

[0 15 5] 

mmib&^iz&Mi) b< imx<7>mni*. *tihtT)\>nz/<7>T!&&iT**m^xi>&^ u 

[0 15 6] 

M%&2>\<*l±mmi} L < liM^r&tJUfifc LTfi. T ;V=f > LT 2 0 v o 1 %J^T ( 
i^iKiil 0 vo I %J^T) CL htm t Lv^ 0 Wi^^in*:* 5 

[0 15 7] 

itz, ate® 4 b £^j&-r&n>rK, inife^^f oty^ ;b&^ 0 jniftO:. a^^-e^o 

[0 15 8] 

^CitWJ Li/^ fJilf, r ^*r^fi. 3 0 0*CJ^T-e^>^> i 

[0 15 9] 

Jnfife L7t^-cfiBt4^ 4 b *rtJ&-r& it-e, mtt^ 4 b <n c r is^it^ff L, <fc ate 

[0160] 

01*. tf, 4bt LT, Col6Crl2Pt4B |C r 16at%, Pt* 

til2at%, B*«4 a t 96. m&C o| ^ Jnf&iSJg 

^180t~ 2 2 0t, 1 kW&T. J£t) 2 - 5 P a, tf^^inSr 
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[0161] 

t/z, ai4^4 b*j«ai-r*R, #«i**«ik*o*be c^b i a s) zmn-t&z. 
ki>x-z& 0 zfuzx*), m&L%L+&£ vomit, uiLitL. <t *)M&mizmKML?zn. 

[0 1 6 2 ] 

S«B i as(i-10 0 V~- 6 0 0 Vc7>f£ffl-eepJni-& CDrt s $f£ Lv^ 0 ±|Bf£B£^x_ 
attfi^lSB^tt, BBWH4«rate**^*L* s *l>4fcftfiFi L< «:v> 0 4fc, _tIS 

[0 16 3] 

& o 

[0164] 
[0165] 

mt&m4 &mms t&wt*f hfitimmzmmm^&^x , mmrnvkm 4 * 2 miz±<D 

<EJt$*LS^H^»t*#-^/^-rXJt (S/N) Sr^«^KB±-r*ifc*«Ti, 

(-H n) ■■*fa±3**£i:^#fer4$14fclfiJ.]i3**£ t* s -C'^> £ 
fcfcfc*LfcSBtt#14 (OW) £#Lrt:Sfc»Sr#*£i:5&«-CS*o 
[0166] 

HI 2Ji^|SKoa^ia^f¥^a<^-«l«r^-rmH&@-C2b»?. (a) I4£r#1iift£;^ L 
. (b) lia^y Kt*t. ttHjj*-*-»*CfB«#£^1RJ±, HH:*ti**tt4 
aSWMMfcfc'l 0 £ > «$CSBfikftfc# 1 0 &lsl£&£b3«£'ft#KSb9 lit, tt*t3B«& 
#1 0 ia*^? K 1 2t, £<&a*C^* K 1 2 £a^!EH$Mfc 1 0 

H»LTffl«-a|bS*4^y KffilftfPl 3 t, fgfltff&e-gi&aX 1 4 t^fx.T</^ 0 

1 2£&9&tK «*C^? K 1 2 a>fc*>#&#^£^LT^- t**t? 

ftLTg^M* (GMR) *fOJBLfcGMR£^fc4f«:^rLrt:* J: *?ftia»$& 

[0167] 
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